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PURPOSE: To obtain the photodetector having wavelength tracking function or 
monitor function. 

CONSTITUTION: A diffraction grating is formed into a light waveguide having a 
semiconductor light guide layer and the diffracted beam emitted to the outside 
of the light waveguide is detected by a photodetector row 1 1 consisting of a 
plurality of parts. The change of the emitting angle of the diffracted beam due 
to the wavelength change of the beam incident on the light waveguide is 
detected by the photodetector row 1 1 and, on the basis of this detection data, 
the current injected in the light waveguide is controlled to adjust the Bragg 
wavelength of the light waveguide. By this constitution, diffracted beam is 
allowed to be always incident on the specific part of the photodetector row 1 1 
and detected while wavelength tracking is performed and this detection data is 
also used in the control of other one such as semiconductor laser. 
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m't-nammin 1 2 3 i tia-ots^^ri ^rt,- 

1, mi^'^^> ir<om^icr>i.^x\i. m 1 mei 

[0 05 0].16Steff 

01 ott, ^mmmQmmmtmtmx-»yi). 
mt&^^^mnm 1 4 3 t^-mitmu 1 4 

2 . mm^'tn 14 1. ^z(^)jfeia*s^ 1 4 e oaa 
4^urt,'4. B«tt^rt*?t«jSii8g5i 4 3mm 

- .?-©jfcl9ilsSl 4 2. 1 4 6-C«, n-GaAs 
mi 2211!:. n-Al.Ga...Asjtffii;iii»!)ai 
3 3, A l,Ga,.,As <0^y<x<l ) it^n^l 
34. i^ffittA l>Ga...A$«l«>iii*ai 3 5. p- 
Al.Ga...As?lcai;ii«!)Jil36. p-Al.Ga 
...As (0<z< i ) 3>$>7 m 37*5, iSjiSB 

<^>fi**i6i*. 1 3 zmo>i^lMm^^1^lxi& 

ISI 3 2©JS:«(lJtcitn^«Sl 3 1 WfiSSn-Cl^ 

I., @ttts^rt*?fe»jsiisg|5i4 3tc«, mitmif^ 
1 4 oA^^^nfciSHpgsss 1 3 9 Atje«?i;-c 

*)•). 4 2. I 4 6(CtiS^f±gCp33«Sl 

3 8. lA7miS,inxt,^6. 
[0 05 l]Syc. A LGa..,AS7tj9jSai 3 41^ 

m\A\ \i. m^'Fii^±'»mi 1 4 smtfutm 

simA. 1 4 z<Dmu^^^mi:i<$r£& 
x\mtikm. mfsui4 2^jA6cixm^ 

n. @«t5^^l 44tilJ:7-Cl2lW5«?}tR±aDtC|U3* 

^hi, cm. m$tiim%(D^{t. itms 
14 2. i4di>ihi>ctx. mim9iutv:mi> 
mft0^i:*)i>m'i,<Ditlcii>iX'Si. jit»e 
1 4 2 -CI*, i t <c sateUlTfeAia 

[0052] M-Oit««ia 1 4 6 (Ci; -yX. 3 
ji7t0J^U'-7^,>?144Ci:j:ig^»Ambn. A 

M8llte«i|5)a Jtigiggfl 4 2. 14 6ted;J/@lfr 
15+ f1*ifc«$^BSa: 1 4 3 i tl5l-(3DmJ?S4<i: o-Cl'S 



(8) !^5S¥5-87 63 5 
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[0053].17JM| 

iJellteWCrt. ASijtoifigic. |iH)T<S^7'7 i/ 

K^n,nmm^%hii^u:%mt\x^'i>^ i>i>>uu 
i^^h. immxM, nm^^iiBim. as* 

<m'>x\'imx\t. ■yy^mm^^am^ 

iif^-'::^>trtmi,C^^i>tmm>^"7XLt 

[0054] WTmmi!:mB^.i:mtii^<j)x 
m-:>m\iimm^hxf.>i>ctti:^i) . umi- 

xiikii>, mun^f:>.-^'^i^i)^nu:rj.i, g 

k. m^^$t\kmmL<D'i'i)->f;>i^^o>m<omo 
[ 0 0 5 5 ] a 1 1 ii> 7 mmmi&h <t < * 

aAsSS62i:CC, n - A I .Ga,..A sj^E^i^a 
63. AI,Ga,.,A$ iO<y<x<l) it^me 
4. ai5tAAl,Ga...As«l3A;^S6 5, p-AI, 
Ga...AsitSiA*e6 6, p-ALGa...As 
(0<z<l) 3>^»i?hg6 7, @lfr)fe»m«6 9 

mf&^hkii^pm^Qim^shxa^. n- 

Ga AsSfe6 2(;>S*Hrt«nS^fii6 l;ii«s£?nr 
ifc, A l.Ga...Asife«S?16 4l'3SfffcO< 

(iisisae 4 i:g{fast^«ie?fe0iKSiimrt®fia 

30 (C. 0W^5-?Ai|pJi35 3 n-C 5|g©^tt!«ajS7 1- 

[0056] iSifiRiCjIfcOSASi-rii . EfflS+ic J: 0 

7,-jlhvfJf-> <FFP) li, fifrao/cJr^tr. » 
j^SKfi-S^I^ (0p) -C— 0. 2' . «?f5»S*IS<?)S 

midi)x-ib' xsih. sfc. mjrjtcaiUft 
e m^-n^D^hm.^^) i, As^itojssisiffte 

40 iiA%-0. 3-- 0. 4de t,'/iii»r**3?n-5. 
Ucdi-^r, i6g»«^-0. 5nm?:}fifc»{Cli, 

[0057] A9f7t(^)j$^AV m\&f-<07-i! -J 

s*«a--3- mictji. ii5iJiL-r. iti!?tJJ 

S^J 7 1 - 7 5 tmi&mmi I O mm if 4 i . ifi 
so kmS7 2. 7 3, 7 4C5»j68S{via^*lSl®:S^t® 
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segsn/cMis? 1 . 7 zommmm(D^^ 
[005 8] V mmmtii, enrfs^ 

mt3:t.'i^<07li y 1810. StCSfifiiSlCC 

0 7 iim/d e st©tei?i4-c. gfffifi(l!(i:t/7 hf^y© 
T-. ^Ji'^xgTtcjrsiggsijaj^iijirrnti. 7^7 ? 

[ 0 0 5 9 ] ^ 7 c (^) 1 ^ ?t Wt 40? 

JfePlilalcr**. 

[ooeojmiifj 2 

3. 8 4^i:J:DSJ!S3^^■Cc^*o AW^t^. A. 

( I = I. 2. -11) r-iijs^h-cfco. 
0. m^m^±i-f?>k^, Sti<Dwmii^^^<Dv^ 

fe. ^5«<^>lt^A,.3»iS2i*aS8 2-8 4r-3fi!lj3fe 

[006 1 ] feitiS?4(^):S7ta<DSa^gli. HJUffe 

2 0iim, A^ommitt \ nmm. 

0,O[)^ltti-6' fig 

s/ttD, sij^aas iPA,^m^stikmc 



) #5g¥5-8 7 63 5 

1(5 

<i) -OA, ± 2 n iiKOieS^JSfr^tU-r^'^-SAiJbS. 
tKS^ftfC-r^i. A;,©je75»65. 4' -6. 6' 
«r^ilirnii:J:(,»©rS2j*aS8 2-8 4A^6. iSS 

Sitffi©g3iS0. 2mniW±0ltmiS8 l^iBSI-n 
liJ:c', ^2t!iaji38 2-8 4rt. 0. 5iimJK 
nA:2o(^)lt^S»iSf4^'SAS,6i©T. SfeiM^ 
8 2. 8 3. 8 4«>SJfeffi®&3li. - 1 0 «mlijgj!>< 

I *tC. ifemA.©*llia«^©aj8^A4,?jJ>^<ktSAV 

cn«i& 1 i#aiS8 1 Ai+^>&< «s£?m:i'i®r-0i 
[0 06 2] ^Qum 

icid>;>t^i,cim&s^nx^'k, it 

m§*i?«cs2aofe«it. mmpw={-iimk 

«>. ^m^mt-cti>Ct\tTS[^liir:^^k, cmc 
iS^i ?t?|61<^g5 ?:S< 1 4 C <t tc J: ■SiSg^KSBcifiil 

[ 0 0 6 3 ] 0 1 3 Ii»9llte«©1^ia3:gt, J: < gE*3 

mtuhji^ic^ 2mmsit^!^icsis$tixi' 

[0 064] Si!^tljS(i>S*ffl9 1 . 92, 9 3 ; 1 0 

1 . 1 0 2, 103 litn-en, mmpm'i-<iy^% 

ji'>ic2nmiiiso)^mi>iss$nxi'h, 
[0065] mmi'f mmm^h. asi^fi^B 

tfrit®7T-:? «-;l.KAjf-> (FFP) 11 SfjSg 
(c?S5:&ifi]<?)C;*syft {0p) AiO. 2itWT'C-^>0. 
««BS*<3«)?i*|S]<0)Ai^Dft (61 t ) AM Seiia-C' 

(ai 3(o«8r5^t-) ii. mmicmmu:<^<, 

M^MUtn^mi:^^^-t^Ci^A!^^X$ii, 

[0066] m^^tiiitmmmit. m 

A0/AA = -O. 3--0. 4dear/nm 
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mi, 

[006 7] ±ieofcSD<. «Ati mmiQ'>-fifS\ 
ms6itm^tm»i 10 ma it ii:. 

!f^^m^^x-^i>ks>. ^xm. 1/2 --1/3 til 
(FFP) ©^ift«K:ffl5:^nfii©j£*if)ft {0p) It. 

Jiso. 2!S.mvhi>i)i. mmTom, mm 

-0. 1 nmUTecirifiilSli^CiAiilgfe-c*^, 
[0 06 9] £10*i|i 

01 4li. *?iB^tcS-:i< aSS^IttiSSi (DBR) Si 

mm^mx-ih Hate *jt,'-c. n-caAsS 

tel52±(C. Hcc. n-A LGa,..AsjfeK!t;iitf> 
1153, Al.Ga...As5t«tBl54 (0^y< 
x<]) itt-^-Cl^-S, ChKjrOTtKDiiAiai 53 

feT. ) , P-A I.Ga,..AsjtE1L;iiiC>ai 55> 
P-A l,Ga,.,As^>iU' ^al 57 {0<z< 
DMJfiS^ni. 3>}?i;Hi5 7(i9Alfflli£z 

fRB^nfclSfiKA KGa...Asa*iA;«^ai 5 6r 
1^i^:bn^« a l.Ga..,As3fc«KI!aai 5 4<:tet,> 

L-t^'aWftitfSJ^Sf liStH 1 6 1 . D B Riia-CU 
7©±(ai, ±gSP9?^®l 5 8, 17 1, 17 2, 1 

73Mi)iS?n. sttci^H'-mm&i^siat, m 

tt7EUS*«:Sl 5 9;»i«sE3il, n-GaAsSSi 5 50 



15 

2©Hffl(C|j:. nM^fel 5 l*i«if8?nTl'-S. I = 
ic. |l«?t{U«ffl:£l5 9®±*cc{3t. 3<a(DS+PD 

1. 2, 3A>f>s£4itiftm3S^?iii6 0Aiiea?m:i' 

i>. ; 

[0070] y±©t8/S<Cfct,>r . ififipl!S£*SJ(*u- i 
S*T4. t::^i?-Sl!<^)lsl»rf8^-l 6 3{CJ:0lillliifc!>5« i 

MiiltePli3i;r^)i. ? 

[ 0 0 7 1 ] 0 1 5 li, i^Sti J: y'lil:^* ^ 5' -<!Hie«r 

WTiB 1 4o4£«fltu-t^'i^a«j£^ffisa*f$fflt i 

^J16 0©«t>5t!©^^PD2(i:A«3nifi5tc i 

m'^m?-Mm * f -aa Asac^uawaiBs 1 8 1 

■C-aj9bT:E|»TfS^16 30^7 ;.i<igg4!SHt3-t* i 
i>, cm, f4C5|5^ai^+PDl, PD3'N»A»ttS 5 

[0 07 2] cm. mmhmm:^ (pd2<d i 

d^. XliPD 1,2, 30^itlt^) ; 
LXi,^mim. ff[^0>iAKtt:hAX-. ±iagfE4<0 ! 

S+PD3(^)AtiJtatJi3iri'-r**-b'n<DJ!*-CJ6i. = 
tt*» 1 8 2r-, P D 1 (titajS+PD 1 ©AWjfc ! 
S) -PD3. 5y'PD2-PD 1 <X;iPD3) i 

nticix. c<r>Asiiim^m\:<'>s.i.ii^i^ 

m^i.-^c V. amn 1 8 2 r 1^ - fUn^Kmmm - 

ete 1 8 3 «r*l|^or*S?^ U-'1l'©aS 1 7 1 . 1 7 

2 . 17 3 {^K:. 1 7 3 ) ^(Oaxmi^iti 

ax. mm^mm's'^y^s^icticj^*). \ 
mmctii, ttc. mnt. pdi. 2. zay^f) \ 
7 1. 1 7 2. 1 73 sgi 7 1) ^®aAa i 

tTi-^Kmrn^M^^x, i"-^^\i^^m<^c -. 
m^hmm^i \ e 2/5^2 *»fc©-cAn«3:. j 

[0 07 3] .^1 IjlteW ; 

@ 1 6 It, -^mmm 1 1 iiteff<r*» o . 7 f y 'j-s 0 ! 

-4^i9<^ u-t^-' ( F P - L D ) ^iifiSfc J: J>'UM1# 
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[ 0 0 7 4 ] a 1 7 li. :¥mmmti,fcii)<Dm 

^^Sife$iJjJII@» 1 8 &icj:&m 1 7 1 ^CDftAS 

9{C<J;0, FP-LDa®iajS«:-:;U?:.;^^ < 1 > 1 
Q0^mLX^mi>Ci:X-m^h<OViii>, FP- 
LD^^«fi<^)iaiStfi5ttli(). 3niii/de?i 

i'-spiDiaK«*^jL'*-^+ (2) i9i*jiL-c«ai 
[0075] 10, h^mi immxM. m» 

[00761 i_L2SM 

m \ 2m.H^^t, m i sccfct,^-.:. 2 0 oaaftis 
^. 25 0. zoomi^ms. Aoo\tmm. 

5 0 0li?fe7 7 'i'/<i?<D*eaRr-*5. Sfi)a©2 0 

ttai'^iiOwBx^ns, sjiSiSi4ooti, t^?'?, ± 
1 i-©*isiffl^a4 1 0 i<iwiai4 2 

[ 0 0 7 7 ] la 1 8 ©m©it®<t'^^? Atcfcotr. 

!». peisias5oo*eii*3nT:*^c7tff^ii. 
m 3 0 0 tr-Mffltc^^ n. MJioSfi^aji 4 0 0 cc 

A^Sn^, :f^ai^4 OOti, ±le©?fe*fi!figB4 1 

t4. C<^^ai^li. SK. it^»il^4 2 0fcrffl 
e^nr, jSf|)»J^2 0 0;0'5Sgi»S4(lO'NOiie 

[007 8] t-m^xiim<^mmii'^h^%.<^^ 

2 5 0 *i J: J>'3 0 0 (C^ «i lSI8<Djai};j| i 1 -^yj:® 



^53^5-87 635 

20 

■2). ^•. ^ ^9-^'(^)^8fi5^ibr, jteisstc 

St) < i 1 1 -pcDiia^gjoo^ti^ajsssiia 

n-conid:JiStiai1$(DiifAioiffi-c-*s. 

[0 07 9] 

En/lllSff<DSilJj«KJ:0!3:{t2il-C. S'K^feteSb^^WBiT 

$gp^(c@«7t*3A*J?n4fii(ciaB£Tnii:. mito) 
[008 0] -^la^TIi, um^^mf&Ui. 

ifistc jt^!?aif Series LT, mxkt. m^&<0'^=> 
^e^^^^^j#^30BfrtSl5^>Klsltf AS* s liters 

[0 08 1 ] tmXM. lallff}S^*«iSUfc, 
<!S:fkStf T'^' J i^mi:it±btc^mfix-m 

LxniC!ftmmm^micmu^?^$t\m 
E^mvyy^i'miciiK^xmt'ii. c<Dmv 

[ 0 0 8 2 ] f fc. *|fe?S-c;t HUJrJS^rt^^i^tR 

tmmmsix-m^n?>itm^sicii(.^x. t 
Sfij©5Stc, :Stf^mfc{*#}8tiyr. aeatscitcj: 

i>, 

[0 08 3] tmxii. mtfOiSf-^^simt 
m<Dmmxm$tiimiiimicin.'X. mis 
m<Dmiiiismi0.m^i^'>tmt mmw ?nx 
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[0084] $/c, timvit. mt&'i-t^^mm 

[0085] Sfc. l3»rtS^*f#-94U9(* lo 

J:a'/*&lijttt;»J«r-ti5i-b, ■eoff^ir^^SIH^L' 
- tt-Ky ^ - K A > i? f 4 C i J: 0 . StCiS^iJ ct 

[ 0 0 8 6 ] * )fc. *^?fl(Djtafi;?. ^ F 7 --^^ZM. 

tli?f3r#/!S5nfcjlcis?iii^a<os i mmmm 

[132 ] S 1 h 7 3 + > i»'lafi6«r»fc-l+^. 

[US] *aw**teofciHff^s^^rt??t»j^saijitl* 

[05] *lfeW?:S*6C/c@W1S^^(1*jlt»jS55iit1»j 
tKiiiiifiiail-C-*^, 

[06] a9jS8S<Dlta* 7^ ^l^vJU^iJiS*! or 
[07] »?)as«»lll*f->->v;K?)»«*fSl3H:r-tS 

[09] *lfeMtllteL./cJ9<iS{lrST^»jt<!?dl«aO!) 

[010] *«?fl«:iiifet./c*e(ia!4WT4itfeaiga 
[011] %im^-m.uc3m\i^miiMmtii 

[012] m3'^tnic^^m)'^hWh^tm.<D2'^ 

^'mx-^mz%Mmm.'imwv^mm'r:h so 



^gB¥5 - 8 7 6 3 5 
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5. 

[013] *aBjj«:||t6l.fc+AtC|25tJ3nfc7Ei*aiS 
«:WT4jlfe^aiSa(^)li9llte«©mBSST:'^4. 

[0 1 5 ] s 1 \)mm.mmi,icm^?i,^^^^ 

[016] 77:7''J'«a-*»t|:L'-fi*j:j?-^cr) 
i9ift88»^** y 'J -> ^ ftClBfiJ^Ofc^ 1 1 

[0 1 7 ] ^ 1 1 »Jarr6fc«>©ifiS4 
[01 8] *^t5fl{:j:SptteajSa*7tiHr>;^?-A(i: 

[}5^©l!t^] 

I. 21,41.61,111,131,151 n® 
^@ 

2. 22, 42. 62, 1 1 2, 1 32, 1 5 2 n- 
GaAsfite 

3. 23, 43. 6 3, 1 13, 1 33, 1 5 3 

4. 64, 114, 1 34. 1 54 

mm 

5. 25, 45. 65, 1 15. 1 35, 1 56 iSifi 

6. 26. 46. 66, I 1 6. 1 36. 1 55 ±S 

7. 27, 47. 67, 117. 1 37, 1 57 3> 

8. 28, 48. 68. 158 pS 

9. 29. 49, 69, 1 20. 140, 1 59 @« 

I I. 12 1. 14 1. 160 im. 



12 



/'J 



15 




16. 182 




24. 44 








3 1. 5 1 




S 




3 2. 5 2 








33. 5 3, 124. 144 
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(13) 5 - 8 7 6 3 5 

23 24 



7 1. 7 5, 81 














72. 73, 74, 82. 83, 84 


m 


172 










9l**'93 I()l'*'10 3 


13 


1 7 3 


DB 












it's 


1 8 1 














Slfr 


18 3, 18 8 














it's 


18 9 






@W 


19 0, 1 9 1 
















2 I) 0 




146^^^^ 










s:i 


2 5 0, 3 0 0 


»<4 










147 




400 


StI 






20 im 




161 


m 


4 1 0 




1 








162 




420 


(i^ 






mi^ 




163 




5 0 0 






* 







[14] im] 




%ii#^^Tiiiif^' 
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(15) *l5Sf5-8 7 63 5 



m2] 
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